Neither clinical nor environmental changes alone are sufficient to address a problem of this magnitude. We propose here a framework that integrates clinical and community systems to prevent and manage obesity (Figure 1 ) (Dietz et al., 2015) .
Obesity now affects 35 percent of men, 40 percent of women, and 17 percent of 2-to 19-year-old children and adolescents in the United States (Flegal et al., 2016; Ogden et al., 2016).
Neither clinical nor environmental changes alone are sufficient to address a problem of this magnitude. We propose here a framework that integrates clinical and community systems to prevent and manage obesity ( Figure 1 ) (Dietz et al., 2015) .
The figure illustrates the tight linkages among family and individual engagement and empowerment, care delivery, and community systems. The tight linkages result from integrated clinical and community systems that serve to engage and empower patients and their families to optimize health outcomes. The interlocking systems influence and are influenced by the broader context of population health, where national, state, and local policies shape supportive environments and choices. Training and education are included in the outer ring because the knowledge and skill set of health care and community-based professionals determine the effectiveness of the integrated system. Health equity, also included in the outer ring, is a priority that influences all health outcomes, especially because obesity disproportionately affects ethnic minorities. Successful implementation of the model addresses health equity at every level of the framework. Success will be measured by metrics that are acceptable and agreed on by all the parties included in the model. Because integration requires partnerships and collaboration, measures should also determine the success of these interactions.
Engagement of patients and their active participation in clinical care and community systems are central to the success of this model. Engagement and activation can be prompted by individuals, their families, social networks, or providers. Changes in the design of the clinical delivery systems are required to develop a standard of care that responds with sensitivity to the bias and stigma that accompany obesity and the recognition by clinicians of the social and environmental context in which their patients' obesity occurs. However, patients' successful and sustained weight loss is unlikely to occur without supportive changes in the social and community systems that contributed to the development of obesity in the first place.
The integration of clinical and community systems presents a challenge. Despite the significant role of the environment in the development of the obesity epidemic, medical systems have not generally engaged Published January 13, 2017 with community organizations to improve access to and consumption of healthful foods or to improve the conditions that foster physical activity. Individuals or groups that can bridge clinical and community systems are known as integrators. Integrators provide essential support by convening stakeholders from community and clinical systems, building trust and new relationships, and navigating and negotiating the many challenges that accompany efforts to integrate clinical and community systems.
In this perspective, we review many of the elements and challenges associated with the integration of clinical and community systems to prevent and manage obesity. Although the focus of this perspective is on obesity, our experience suggests that a model that integrates clinical and community services has much wider applicability to other chronic diseases, such as heart disease, asthma, adverse childhood experiences, and autism spectrum disorders.
Figure 1 | An illustration of a framework that integrates clinical and community systems to prevent and manage obesity.
Family and Individual Power and Engagement
Family and individual empowerment and engagement are central to the success of the integrated framework (Dietz et al., 2015) . If care for obesity is to succeed, persons with obesity cannot be passive recipients of care. Behavior change occurs in the context of a motivated and confident patient with social supports in placethe most critical being the family support systemto help translate health information into actionable change and restructure the environment to promote health and prevent or reverse obesity. In the patientcentered clinical care system, patient engagement includes shared decision making, which improves outcomes and reduces costs (James, 2013) .
Family and individual empowerment and engagement may be characterized by an activated person who has the knowledge, skill, ability, and desire to change and is supported by the family unit. In the clinical setting, patient engagement and empowerment occur through effective communication strategies, including sensitive nonjudgmental language to initiate the conversation about weight, and a caring approach to addressing a stigmatized disease. Skilled implementation of behavioral change strategies, such as motivational interviewing, attention to adult learning principles, and health literacy levels, are essential. All these empowerment and engagement strategies should occur with an understanding of the context of the life and circumstances of the person with obesity.
In an integrated system, the activated and empowered patient and family connect to community resources that support ongoing change. Engagement includes strengthening social networks to support change and environmental measures and nudges that make the healthy nutrition and physical activity choices the easy choices. Patient engagement may also include the individuals' active involvement in advocating for public health policy and health care initiatives related to obesity.
Clinical Systems
Our framework calls for changes in health care delivery through an informed and integrated mix of care providers and practitioners who can facilitate behavior change within and beyond medical treatment and throughout the life course. As described above, clinical health care delivery should extend beyond the walls of the clinic; it must incorporate relevant information, insights, and resources from patients' communities, households, and social circumstances. Obesity is an ideal model because the disease affects every system, and its onset and persistence are influenced by multiple community systems.
Many aspects of care delivery require reorientation to support these goals. Training and education of all members of the clinical care team in obesity medicine are essential, as well as changes in the care delivery system, such as the development of a standard of care and the decision of who should deliver that care. Obesity prevention and treatment require multiple skill sets, an approach that empowers families and individuals and addresses the social, psychosocial, emotional, and contextual dimensions of care (Ogunleye et al., 2015) . Comprehensive care may require access to additional skill sets and areas of expertise, operating at multiple levels and sectors throughout the spectrum of clinical and community care delivery. Such expertise may include combinations of physicians, nurse practitioners, nurses, registered dieticians, psychologists, health coaches, exercise specialists, social workers, community health workers, care managers, and others, and it should facilitate clinical-community interaction and coordination.
Because individuals and families constantly make food and physical activity choices, the clinician's role is to provide them with the knowledge and tools to support their self-management. Counseling techniques such as motivational interviewing can help patients set concrete action steps and behavior goals as part of a self-management plan (Onubogu et al., 2014; Resnicow et al., 2015) . Collectively, information systems, decision supports, and the delivery system design support self-management by providing clinical data, identifying behavior goals, and connecting individuals with community resources.
Stigmatization of people with severe obesity is widespread, and therefore stigmatization, as both a social justice priority and an intermediary in physiological stress pathways (Puhl and Suh, 2015; Kirk and Penney, 2013 ) must become a priority area for care delivery systems. The care delivery team must be sensitive to the concerns and perceptions of their patients and families by using nonjudgmental terminology when describing weight (Puhl et al., 2013) and people-first language (Kyle and Puhl, 2014) . Accommodation of patients with severe obesity requires changes in physical facilities, such as chairs with arms that facilitate rising to a stand, and larger gowns, examining tables, stretchers, and blood pressure cuffs; changes also require that locations be scaled to preserve privacy (Lewis et al., 2011) .
A system design that builds in community engagement as a defining feature of its mission will promote the integration of medical systems with community systems (Dietz et al., 2015; Amed et al., 2015) . The care provided within the health care system must incorporate knowledge of the community and complementary community systems. Awareness of the environments and contexts within which patients live, work, play, shop, pray, and commute affords opportunities to adjust clinical recommendations and link to supportive services as appropriate. For example, if increased fruit and vegetable intake for chronic disease prevention is a therapeutic target, providers and practitioners must know whether patients have access to and can afford these foods. Moreover, knowledge of community resources that may be available to the patient, such as grocery van services, accessible farmers' markets, or meal delivery services, can proactively operationalize clinical guidance starting at the point of care. In this sense, an integrated clinical-community care delivery system would include a broader set of "vital signs" at the point of care. In addition to clinical vital signs, such as blood pressure, community vital signs, such as household food insecurity, healthful food access, and aspects of the built environment, should be readily available to the care team to inform patient interactions and care planning. Asking about and documenting the policies and programs in patients' workplaces or schools reinforce the systems approach to managing health.
Integration of clinical and community systems also requires open and continuous dialogue and coordination between clinical providers and community facilitators and systems. Such communication will require improvements in systematic identification and assessment of community resources and their capacity and a resolution of the barriers to dissemination and integration of relevant data within electronic health records and other point-of-care systems. Communication systems should provide for information and resource sharing and bidirectional referral systems between clinics and communities to engage and empower patients, families, and providers. Providers and health systems may need to take an active advocacy role to augment resources that strengthen and build the capacity of communities and community organizations to complement and reinforce clinical strategies. Likewise, community resources, services, and facilitators can refer individuals at high risk for adverse consequences or who require more intensive treatment to medical or other higher-level intervention settings.
Information systems should be bidirectional, provide real-time utility to the care team, and assure that data can easily flow between care delivery and community systems. Information systems must be able to retrieve and provide the most recent and pertinent information about a family or individual, as well as resources in the community, for a provider to offer the best possible interventions or guidance (Bronder et al., 2015) . These systems should be able to relay this information to families, caregivers, and community partners. On the provider side, information systems must deliver high-quality, opportune, and timely decision supports-for example, messages, suggestions, and flags-so that the provider can offer both evidencebased strategies and individual-and family-centered guidance (Arsenault et al., 2014; Taveras et al., 2015) .
Care delivery needs to link to community systems at the macro level, the systems level, and the individual level. For example, at the macro level, care delivery must have an overall policy and vision of community integration that drives connections with community supports and identifies a backbone for integration. At the systems level, care delivery information systems must be able to seamlessly share and receive data on health metrics, sociodemographic factors, and community resources. At the individual level, the care environment and providers can make use of mobile health technology that supports individuals and families with information to create and use health-promoting environments, goal setting, self-management strategies, and connections to community-based resources.
Community Systems
Most Americans spend only a few hours a year engaged with health care providers in care delivery settings. The rest of the time, people's health is primarily influenced by the various community environments in which they live, work, study, play, and pray. In our framework, we use the term "community systems" to connote the various organizations and myriad economic, political, and social systems that operate at the neighborhood, municipal, statewide, and national levels to influence people's health. This influence is brought to bear both through the services and resources available to individuals and families as well as through the environments and social norms that operate at the population level.
Our framework highlights the powerful influence these multiple community systems have on food and physical activity behaviors. Community systems can both reinforce anticipatory guidance delivered as part of primary prevention as well as support maintenance for patients who have recently received intensive behavioral counseling, weight loss surgery, or other treatments for obesity. The role of community systems to support health is often overlooked and underappreciated. Such systems could play a key role in preventing the weight regain that so commonly follows weight loss (Atkinson et al., 1994) . Alternatively, community systems can work against people's health by making healthy choices less available, affordable, and convenient and by creating social norms that reinforce unhealthy behaviors. For people being treated for obesity, gaps in community-based programs and services or inadequate referral systems pose an additional set of barriers that limit the effectiveness and efficiency of the system overall.
Community-wide programs targeting key behaviors, such as Let's Go! 5-2-1-0 (Rogers et al., 2013) , illustrate the value of planned, intentional alignment and integration between health care providers and community systems to reinforce behaviors most strongly associated with achieving and maintaining a healthy weight. In this example, 5-2-1-0 refers to five or more fruits and vegetables a day, two hours or less of screen time, one hour or more of exercise, and zero consumption of sugary drinks. In Maine and other states that have implemented this program, health care providers, schools, and other youth-serving organizations develop and deliver consistent, mutually reinforcing messages, creating "surround sound" that can have a powerful impact on social norms. Evidence suggests that this program is associated with positive changes in food and physical activity behavior among targeted children (Rogers et al., 2013) .
In many 5-2-1-0 programs and other community-based obesity prevention efforts, health care providers have also played active roles as proponents of healthful food and physical environments (McPherson et al., 2012) ; for example, they advocate for safe routes to school, park and recreation programs, and school nutrition standards. This direct advocacy role played by health care providers, local health systems, and other health care organizations is a powerful, but often underutilized source of influence on community systems and an exemplar of an integrated clinic-community system of care. In policy realms often marked by controversy and divergent and strongly held views and values, doctors, nurses, and other health care providers can be trusted and influential advocates for policy change, although only a small percentage of them report having been involved in these sorts of activities (Boyle et al., 2009 ).
In addition to direct advocacy, health plans and provider organizations can play a variety of other roles in an integrated system of care that spans clinical and community-based settings-by, for instance, aligning and coordinating community-based resources and services for obesity prevention and treatment, supporting multisectoral efforts that target environmental changes, build capacity for effective advocacy (2) , and reinforce health-promoting social norms. Examples abound. Nemours, a children's health system based in Delaware, has led a national effort to improve nutrition and increase the amount of physical activity children receive in early care and education settings (Nemours Foundation, 2016) . Kaiser Permanente, an integrated health care system with operations in seven states and the District of Columbia, sponsors multisectoral obesity prevention collaboratives focused on policy, systems, and environmental change in more than 50 communities across the country (Dietz et al., 2015) .
Integration
Individuals in communities across the country take for granted that, when needed, medical care systems and the array of nonclinical organizations and programs will work for them and may assume that they work together. Our framework addresses the optimal characteristics of medical care and community systems necessary to achieve healthy weight and prevent and treat overweight and obesity. The framework explicitly addresses an integration function that is described, on the one hand, as coordinated action by all the members of the medical care team (the health team made up of physician and nonphysician providers in the clinical care setting) and, on the other hand, as the more formalized coordination and connection between the medical care system and the community system.
Our framework calls out the integration function as a necessary component to optimize the achievement of desired health outcomes-more healthful eating, more physical activity, and healthier weight. Our framework makes clear our bias that "connecting" medical care and community systems will produce better outcomes than a parallel systems approach that optimizes each separately.
The functions of the "integrator" have been described (Hester et al., 2015) . A historic legacy of mistrust is associated with clinical systems that have conducted research within communities that has rarely been of direct benefit to these communities. Among the most desired characteristics of an integrator are being a trusted individual or organization that can convene affected and interested parties and facilitate efforts that lead to common goals. These efforts include agreement that coordinated efforts can accelerate progress toward achievement of goals, the development of policies and procedures that systematize coordination of services, and the use of a performance improvement framework, such as "plan, do, study, act" (Institute for Healthcare Improvement, 2016).
The care team that formulates a plan with a patient and family to address the patient's weight issues and appreciates the patient's community context-that is, the availability of sources of and resources for healthful food or physical activity-will deliver better care and achieve a better outcome. The "integrator" helps connect the pieces for individuals (such as medical care, scholarships for the neighborhood-based recreation center, or farmer's market vouchers) and for providers.
HealthPartners and the Lakeview Health Foundation have played a significant role as integrators in the PowerUp program in the St. Croix River Valley in Minnesota and Wisconsin. In addition to convening more than 100 stakeholders representing multiple sectors beyond health, organizers developed a communications strategy and an evaluation framework. The effort was funded using community benefits dollars committed for a decade (IOM, 2015; Pronk et al., 2015) .
"Charting the Course," which was launched in Dallas, Texas, in October 2012, has evolved to become the Healthy Weight Management initiative, an example of an early stage "integrator." Healthy Weight Management is a collective-impact initiative addressing childhood obesity. Six areas of focus are supported by the Health and Wellness Alliance for Children, the backbone organization for Healthy Weight Management (3) and reflect the integration of medical care and community systems. The six focus areas are healthy eating, a supportive health care system, physical activity, early childhood, healthy school settings, and breastfeeding. This effort was initially supported by the United Way of Dallas but has been largely underwritten by Children's Health in Dallas.
Community-centered health homes (Cantor et al., 2011) and the recently described Accountable Health Communities (Alley et al., 2016) provide additional examples and opportunities to take from concept to practice at scale the integrator idea with a funding mechanism and a framework for the accountability of participants.
Training and Education
Successful implementation of the integrated framework will require many health professionals to assimilate emerging science and skills related to obesity, adopt a population-based care delivery approach, and learn to work together as an interprofessional team. Traditional health education has focused on care for the individual, characterized by isolated provider-patient interactions, with little attention given to the role of nutrition and physical activity. A recent report by the Alliance for a Healthier Generation, the American College of Sports Medicine, and the Bipartisan Policy Center (2014) documented the lack of physician training at all levels in nutrition and activity and reported that only 25 percent of physicians think they received adequate education in counseling on diet or physical activity. In addition, as scientific knowledge about the physiology, etiologies, and treatment of obesity continue to emerge, most health professionals remain relatively unaware of the relationship of obesity to social determinants of health, neurohormonal control of weight, epigenetics, the microbiome, social factors such as stigma and bias, and adverse childhood events (Bleich et al., 2012; Colbert and Jangi, 2013; Ochner et al., 2015) .
Beyond the lack of current knowledge, most health professions have been trained to focus on individual patients within the confines of the clinical setting.
However, health care itself accounts for 10-20 percent of health or the prevention of premature death (Schroeder, 2007) . The integrated framework will require a health workforce that understands and can impact the social and behavioral determinants of health. Federal agencies, including the Centers for Disease Control and Prevention and the Health Resources and Services Administration, have recognized the need for health professionals accomplished in these competencies, as have both governmental and private payers. Valuebased payment models, such as accountable care organizations and accountable health communities, are incentivizing a rapid increase in community-clinical integration health competencies (4, 5, 6, 7) .
Finally, to operationalize an integrated framework, health professionals will need to work as an interprofessional team that recognizes and utilizes the skills unique to each provider sector, shares a common set of competencies for obesity and its related conditions, and learns and practices interprofessional collaboration skills (Barr, 1998) . The clinical-community care team will need to include community-based stakeholders (e.g., community health workers) who share the common and interprofessional collaboration competencies.
While we recognize the need and value of our current health care system, in the integrated framework we recommend a training and education paradigm shift from an individual, clinically focused model limited to a health care setting to a patient-and familycentered model that is community focused and that addresses the social, behavioral, and environmental determinants of health.
Population Health
As indicated by its location, the framework is embedded within a population health context. Factors related to population health include legislative or regulatory policies at the federal and state level. These policies include such initiatives as the Healthy, Hunger-Free Kids Act, which substantially improved the foods served in schools. Such policies may not originate within communities, but they do directly affect community ecosystems.
Federal and state policies also affect care delivery. For example, the Patient Protection and Affordable Care Act offers the option to expand Medicaid to more low-income adults, making preventive obesity screening for children and adults available at no additional out-of-pocket cost to patients or parents. Because obesity screening meets U.S. Preventive Services Task Force recommendations, obesity counseling and behavioral management, including referrals, are covered services. Furthermore, as Medicaid and Medicare shift from volume-based to value-based care, clinical systems will be incentivized to identify nonclinical, evidence-based, community interventions that improve nutrition and physical activity and prevent or stabilize obesity and other chronic conditions for patients and their families. The Affordable Care Act includes provisions related to community health needs assessments and community benefits, which mandate that nonprofit hospitals invest in community health improvement activities (Rosenbaum et al., 2015) . Community benefit initiatives provide another potential source of funding to integrate care delivery and community organizations.
Equity
As we indicated in our Health Affairs article titled "An Integrated Framework for the Prevention and Treatment of Obesity and Its Related Chronic Diseases," we define health equity as "the assurance of the conditions for optimal health for all people" (Dietz et al., 2015) . We intentionally located health equity in the ring that surrounds the model to give health equity an explicit overarching priority. Inequities characterize obesity. The prevalence of obesity and severe obesity is greater among African American women than other population groups . Children of color have higher obesity and overweight rates than their white counterparts . In addition, individuals with obesity are highly stigmatized, and their medical care is adversely affected. For example, providers spend less time with patients with obesity (Bertakis and Azari, 2005; Hebl and Xu, 2001) , and almost 70 percent of women with severe obesity report that negative experiences with providers have led them to defer or avoid medical visits.
Health equity must be a priority in clinical delivery and community systems. We indicate the importance of health equity in training and education by locating both in the outer ring of the model because improved training and cultural competency on the part of providers will begin to address the inequities in care. Training and education should begin with a sensitivity to bias and stigma among patients with obesity, including appropriate terms to use during clinical encounters (Wadden and Didie, 2003) . Furthermore, recognition of the environmental conditions that promote obesity or limit the patient's ability to increase physical activity or improve dietary choices must become an essential element of the clinical encounter.
Inequities also characterize many communities of color. The absence of supermarkets may limit the availability of healthful foods. Communities that lack sidewalks or are characterized by the lack of connections of sidewalks to places where people want to go, in addition to the absence of parks and recreational facilities, may limit opportunities for physical activity. Unless the provider considers the environmental context of obesity, counseling efforts are likely to lead to frustration for both the provider and patient.
Employers and Health Plans
Although they are not explicitly included in the model, employers and health plans can play a major role in the integration of community and clinical systems. Employers can specify the types of services for their employees that they require of their employee health plans and can advocate and support community systems that contribute to the health of their workforce. Health plans can also effect changes in the care delivery system and increasingly recognize that investments in community systems may reduce the prevalence and improve outcomes of chronic disease management.
Metrics
Measuring the implementation and impact of the integrated framework will be a challenge, in part because so many metrics are being used by diverse stakeholders. Nonetheless, collaborating partners need to agree on a limited set of timely, accurate, credible, and reproducible measures that reflect progress toward stakeholder goals, whether to assess process, infrastructure development, or health outcomes.
At the population level, the Institute of Medicine's consensus report titled Vital Signs: Core Metrics for Health and Health Care Progress (IOM, 2015) recommended using overweight/obesity priority measuressuch as activity levels and healthy eating behaviorsas well as a range of other measures relevant to the health of a community to track the impact of obesity prevention and treatment efforts. At a more granular level, another Institute of Medicine report (IOM, 2013) identified outcome (e.g., age and pregnancyspecific body mass index goals) as well as process (e.g., physical activity/day guidelines), policy, and structural (e.g., enhanced physical and built environment) metrics for each of the five goals identified in Accelerating Progress in Obesity Prevention (IOM, 2012) . Those five goals included: Integrating physical activity every day in every way; making healthy foods available everywhere; marketing what matters for a healthy life; activating employers and health care professionals; and strengthening schools as the heart of health. The integrated framework also calls for metrics to measure the integration and collaboration among clinical and community stakeholders. A number of metrics exist (8) , although at present no consensus exists on the measures that correlate best with the relevant process or outcome goals, nor are there generally resources available to regularly collect local level data around these goals.
Summary
We have developed a new model for integrating clinical and community services for the prevention and treatment of obesity that offers clinicians, public health practitioners, and community organizations a new conceptualization of how care for obesity and other chronic diseases can be managed or the conditions prevented. The model calls for a variety of changes in how various care providers will need to interact with each other and community systems to prevent and treat obesity. Success will depend on the ability of providers to work with and strengthen clinical systems, new metrics to access the initial success of collaborations and ultimately improved outcomes, and new payment models that recognize and return the cost savings attributable to community systems to community organizations. The high prevalence of obesity and the current limited reach of clinical interventions emphasize the urgency to implement this model.
